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m THE UNITPn STATES PATRNT & TR ADFMARK O FFICE 
IN RE APPLICATION OF: : 
CHRISTIAN MARZOLIN ET AL. : 

SERIAL NO: 09/7 19,5 13 : ATTN: APPLICATION BRANCH 

(Based on PCT/FR99/01375) 

FILED: DECEMBER 11,2000 : 

FOR: SUBSTRATE WITH A PHOTO- 
CATALYTIC COATING 



PBFT TMTNABY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to a first examination on the merits, please amend the above-identified 
application as follows: 

m THE SPRCTFTCATTON 
Page 1, before line 1, insert: - TITLE OF TH E INVENTION-; 
between prennmbered lines 1 and 3, insert: 

-RACKGROIJ Nn OF THE INVENTION 

Field of the Invention :-: 

between lines 18 and 19, insert: -Discussion of the Background:-; 
between lines 35 and 36, insert: 

- SUMMARY OR THR INVENTION -. 



Page 13, between lines 23 and 24, insert: 



- BRIEF DESCRIPTION OF THE DRAWINGS -: 
between lines 30 and 31, insert: 

-DESCRIPTION O F THE PREFERRED EMBODIMENTS -. 

IN THE CLAIMS 
Please amend the claims as follows: 

Claim 3, lines 1-2, change "either of the preceding claims" to -Claim 1 
Claim 4, lines 1-2, change "one of the preceding claims" to -Claim 1-. 
Claim 5, lines 1-2, change "one of the preceding claims" to -Claim 1-. 
Claim 6, lines 1-2, change "one of the preceding claims" to -Claim 1~. 
Claim 7, lines 1-2, change "one of the preceding claims" to -Claim 1-. 
Claim 8, lines 1-2, change "one of the preceding claims" to -Claim 1-, 
Claim 9, lines 1-2, change "one of the preceding claims" to -Claim 1-. 
Claim 10, lines 1-2, change "one of the preceding claims" to -Claim 1- 
Claim 1 1, lines 1-2, change "one of the preceding claims" to -Claim 1- 
Claim 12, lines 1-2, change "one of the preceding claims" to -Claim 1- 
Claim 13, line 2, change "one of the preceding claims" to -Claim 1-. 
Claim 14, line 2, change "one of Claims 1 to 12" to -Claim 1-. 
Claim 15, line 2, change "one of Claims 1 to 12" to -Claim 1—. 
Claim 16, line 2, change "one of Claims 1 to 12" to -Claim 1-. 
Claim 17, line 1, line 2, change "one of Claims 13 to 16" to -Claim 13 
Claim 18, lines 1-2, change "one of Claims 1 to 12" to -Claim 1-. 



IN THE ABSTRACT 
Plea,se delete the original Abstract sheet page 21 in its entirety and insert therefor: 

- ABSTRACT OF THE DISCLOSURE 
A substrate, its process of manufacture, and its applications. The substrate includes a 
fibrous material which is provided, over at least a portion of its surface and/or within its 
thickness, with a coating with photocatalytic properties including a semi-conducting material 
with photocatalytic properties of the oxide or sulphide type.-- 

REMARKS 

Favorable consideration of this application, as presently amended, is respectfully 
requested. 

The present preliminary amendment is submitted to place the above-identified 
application in more proper format under United States practice. By the present preliminary 
amendment the specification has been amended to include suggested headings. The claims 
have been amended to no longer recite any improper multiple dependencies. A new Abstract 
believed to be in more proper format under United States practice is also submitted herein. 



The present application is believed to be in condition for a full and thorough 
examination on the merits. An early and favorable consideration of the present application 
hereby respectfully requested. 

Respectfully submitted, 

OBLON, SPIVAK, McCLELLAND, 
MAIER & NEUSTADT, P.C. 




Gregory J. Maier 
Registration No. 25,599 
Attorney of Record 
Surinder Sachar 
Registration No. 34,423 
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The present invention relates to substrates 
provided with a photocatalytic coating, to the process 
5 for producinij such a coating and to Its various 
applications - 

It ;:;elates more particularly to coatings 
cojfiprising s-ismi-conducting materials based on metal 
oxide/ in particular on titanium oxide, which are 

10 capable of Initiating radical reactions under the 
effect of radiation of appropriate wavelength, 
resulting in the oxidation of organic products. These 
coatings thvis make it possible to confer novel 
functionaliti'^s on the materials which they covex, in 

15 particular cirt-repellent ^ fungicidal^ bactericidal, 
algicidal or odour-controlling properties, optionally 
in combination with hydrophilic or anti-condensation 
properties r s-id the like- 

Highl/ diverse substrates have to date been 

2 0 envisaged, in. particular construction materials used in 
the field of construction or vehicles (windows, facing, 
cladding or roofing materials, and th-i like) or 
materials us^d in purification processes - 

International Patent Applications iAro97/10186 

25 and WO97/10ie5 have thus made known coatings comprising 
anatase crystallized TiOs with pir otocatalytic 
properties, coatings obtained from t.he thermal 
decompositior. of appropriate organometallic: precursors 
and/or from ''precrystallized" TlOz particles, suited in 

30 particular to deposition as a thin layer on glass in 
order to presierve its optical quality. 

Patent Application EP-A-0, 306 , 301 has also made 
known the 'ise of photocatalytic TiOz on fibrous 
m.aterials used to purify the air, the deposition of the 

35 Ti02 being carried out by a process of sol-gel type. 

The aim of the invention is then the 
improvement of theso photocatalytic coatings, being 
targeted in particular at improving their behaviour on 
any type of substrate and in particular pi-oviding them 

40 with better adhesion and better durat.ility , very 
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particularly cn substrates exhibiting characte^ristics 
of surface rou;jhness or porosity. 

The sci^jject-matter of the invention is first of 
all a substrate coinprising a fibrous material which is 
5 provided, over at least a portion of its surface and/or 
within its thickness^ with a coa-;ing with 
photocatalytic properties coinprising a semi -conducting 
material with photocatalytic properties of the oxide or 
sulphide typc^j in combination with a promoter of 
10 adhesion to the said fibrous material • 

The :;jemi"Conducting material ^''active'' with 
respect to pliotocatalysis can be, accord Lng to the 
invention, based on at least partially c:rystallized 
y metal oxide, for example zinc oxide, ti'i oxide or 

%\ 15 tungsten oxid*:i* The preferred example according to the 

■™ invention relates to titanium oxide at least partially 

crystallised :.n anatase form, which is the crystalline 
tjl phase which confers on TiOa its photocatalytic 

'''''' properties ► :::t can also relate to semi-conductors 

20 belonging to i:he family of the sulphides, a:.so at least 
partially crystallized, such as 2inc sulphide or boron 
Z sulphide. (In the continuation of the text, for greater 

r% simplicity/ m^^ntion will be made of titanium oxide, it 

'^"^ being understood that the information gi^^en will be 

25 just as valid for the other semi-conducting materials 
mentioned aboye) _ 

The *:erm ^''fibrous material" is ur.derstood to 
mean^ within the meaning of the invention, any material 
comprising f,i.bres, in particular mineral ::ibres, more 
30 particularly organized fibres made of gl.ass or rock 
mineral woo.,, of the type of those used in 
thermal/sound insulation or to constitute soilless 
culture substrates- This term "fibrous mazerial"' also 
includes fibnes /filaments organized as str.ands, of the 
35 type of the strands used in reinf o ccement r in 
particular made of glass. 

These base fibrous materials are subsequently 
incorporated in a ^^substrate'"', within the; meaning of 
the invention, in various forms: it ca:i relate to 
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felts r mats^ ^.'ebs^ '^mould^^' intended for the insulation 
of pipes, iriiide of minera.1 wool, textile strands 
assembled as fabrics, or non-woven web, made of 
substrates of paper type, and the like. 
5 A phc-;ocatalytic coating makes it possible to 

confer highly advantageous novel functionalities on 
these known substrates. Thus, the felts/mat^, of mineral 
wool mainly 'ised in insulation can be treated only 
superficially r only on. one o£ their faces ^ ::or example, 
10 or on each of their faces, and can acquire a dirt- 
repellent/odoiLr-controlling function on at least one of 
their treated faces (the visible face and/o:r the hidden 
face) in false ceiling structures of buildings, in 
antinoise scr^sens alongside roads or railways, ' and the 
15 like, the ciondition laid down being that the 
H photocatalyti:: coating is accessible to a natural or 

"r^ artificial light source. Still in the field of 

if,; insulation, the aboveiaentioned ^^moulds" c:an also be 

treated on the inside and/or outside or over their 
r% 20 entire thickness, for example, in order to confer on 

UJ them a dirt-^r epellent and/or bactericidal or fungicidal 

It function. In the form of mats or of moulds, the 

;'3 substrates treated according to the invention can 

advantageously be positioned around outlet conduits in 
25 any ventilat-.on or air-conditioning system but also by 
being positioned inside these conduits, t.'iese devices 
being veritaDle breeding grounds for bccteria, the 
condition being that it is necessary to provide means 
for the photocatalytic coating to be exposed to 
30 sufficient ultraviolet radiation to be eff active: on a 
visible external face, natural illuiainat.ion may be 
sufficient- !:f not^ the substrates have to be combined 
with artificrial illuminating means of the halogen lamp 
or fluorescent tube type. 
35 Anotl'ier application relates to any system for 

reflecting and/or scattering natural light or light 
originating :E'rom artificial illuminating means, such as 
lampshades or curtains, when the substrate is, for 
example, in I: he web form. 
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The other main application, apart f :om thermal 
or sound insulation, of the substrateis treated 
according to the invention relates to ths filtration or 
the purificati:)u of fluids. 
5 It can relate to any filter used in the 

" filtration of gases^ in particular of air, of paper web 
or filter p^iper type, used^ for example, in the 
ventilation/ai r-conditioning systems for dwellings 
mentioned above or fox industrial premises, vehicles or 
10 laboratory rooms with a controlled level of dust, of 
the """^clean" rcom type. 

The tiijrm of ''^filter''' covers two notions within 
the meaning of the invention, both the notion of true 
filtration, wliere particles are separated iiechanically 
15 from the gas i;;arrying them, and the notion of diffuser, 
in particular of odour-controlling diffuser, where the 
gas to be treated is not necessarily forced to pass 
in through the photocatalytic substrate, whercs it can in 

particular simply be brought into contact with the 
C't 2 0 latter^ without retaining the suspended particles - 

^ Mention may be made of many other applications 

of the gas ''Vrilters'' according to the invention: they 
;:| can also be used to purify any type of industrial 

■•■'"^ gaseous efflx:tent or any atmosphere of a cjiven public 

25 place or builling (as odour-controlling diffuser in the 
underground, for example) . They can in par"icular make 
it possible to reduce the ^^VOC" (volatile organic 
compounds) Itiivel of a given gas stream or of a given 
atmosphere. 

30 The filters, surface-treated or treated 

throughout "heir thickness, can become much more 
effective an::L much more durable; this is because the 
treatment according to the invention givas them the 
ability not (5nly to remove microorganisms but also to 

35 decompose ccganic residues of fatty type which 
generally constitute a good part of the pai-ticles which 
gradually block the filter. With the invention, these 
filters ther<:-ifore have a longer lifetime. In addition, 
they have a c dour-controlling function. 
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It ca:i also relate to filters for Id quids - 
The liquid filters according to tlie invention 
have nuiasroujii applications: they can be used for the 
recycling of wastewater or for the recyclj.ng of water 
5 from systems for the irrigation of soilJ.ess culture 
substrates (f'or disinfecting the water) . They can also 
fulfil a f'anction of depollution, in particular 
depollution of soils ^ or a function of 
reprocessing/ depolluting industrial liquid ^iffluents- 

10 The advantage of treating according to the 

invention ai:. these fibrous substrates ha^t been seen. 
However^ to iurnish them with a photocatalytic coating 
was not, inxtially, very easy- This was because the 
'=~;^ question arose of the method of deposii:icn of the 

Cj 15 coating on a substrate which is generally non-smooth^ 

non-flat and of rough and porous type, as well as the 
question of the durability of this coating. 
;n The solution of the invention c;onsisted in 

adjusting tbs way in which it was app.'.ied to the 

20 substrate, r.aiuely superficially or throughout its 
thickness,. a>:: cording to the applications targeted as a 
function of .irequirements, and in rendering the anatase 
TiOsL of the coating, which is responsil^le for the 
photocatalyt:uG performance, integral with the fibrous 

25 material vi^;. an appropriate adhesion piro^aoter. The 
latter can t.'ius act as ^^matrix" for the components of 
the coating which are '^active" with respect to the 
photocatalysls phenomenon . 

According to a first alternativfa forin, the 

30 titanium o>:ide is already at leas1: partially 
precrystallii'ied in anatase form when it is incorporated 
in the costing, before being depositied on the 
substrate, II: can be introduced into the coating in the 
form of crysitalline particles in colloidal suspension 

35 or in the f::trm of a dry powder composed of particles 
which are op-:.ionally more or less agglomerc.ted with one 
another- This alternative form exhibits the advantage 
of not imposing a high specific heat treatment on the 
coating/subs I; rate on which it is deposited (TiOj 
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crystallises .:.n the aaatase form generally in the 
vicinity of 400''C) . 

According to a second alternative :;orm (which 
can be combinsd with the first);, the titc.nium oxide 
5 originates from the thermal decompo.sition of 
precursors, i:i particular of the organorretallic or 
metal halide type, within the coating. Ihe anatase 
crystallised TiOa can thus be manufactured ^'in situ" in 
the coating, once applied to the substrate, by 
10 providing for an ad hoc heat treatment;, uhich must, 
however, be compatible with the chosen 3u;)strate and 
the chosen adhesion promoter. 

As rsijards the adhesion promoter, the latter 
% can be single- or luulti component, it being ftossible for 

\: 15 its component or components to be organic, d.norganic or 

organic/inorg.*inic ^^hybrids" . 
il It ciin thus comprise a silicon-comprising 

"^n' component^ in molecular form or in polymeric form, of 

i'' the silane, ;5ilicone or siloxane type, for example. 

13 20 This is because these components exhibit a good 

'''^ affinity with the majority of mineral fit res, glass, 

rr- rock or even ceramic, affecting the invention. It is 

even possible:/ in some cases, to speak of a kind of 
"'^ grafting of the crystallized TiOg to the inorganic 

25 fibres by thiis type of component, 

The adhesion promoter can also comprise one or 
more polymer^ of organic type. In fact, two scenarios 
exist: standi:! rd organic polymers, for exa:nple of the 
acrylic or phenol- formaldehyde type, or tte like^ can 
.'^0 be chosen. 'In this case, there is a r;-sk of this 
component being gradually decomposed by pbotocatalysis 
by the Ti02/ at least in the (surface) regions of the 
substrate liable to be exposed to ultraviolet 
radiation. However/ the process can in fact prove to be 
35 advantageous in some applications, by thus gradually 
'''releasing^^ H.ctive TiOj - However, it. may be preferable 
to avoid o.i: slow down as far as pcssible this 
decomposition by choosing appropriate polymers, 
generally f Luorinated polymers, which are highly 
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resistant to .photocatalytic attacks, for sx. Simple of the 
fluorinated acrylic polymer type, o£ the 
polytetrafluc::oethylene (PTFE) ^ poly ( vinylidene 

fluoride) iPVDF) or tetraf luoroethylene-ethylene 
5 copolymer (ET TE) type, and the like, 

One alternative consists in r^^taining an 
adhesion pror.oter based on organic polymer (s) and in 
thwarting their decomposition by appropriata additives, 
in particuliiir belonging to the f ami Ly of the 
10 antioxidants {such as the product sold under the name 
Irganox by the company Ciba) and/or o£ the ultraviolet 
absorbers (s'.ich as the product sold und^r the name 
Tinuvin by the same company) and/or of stsibilisers in 
w the form of iuterically hindered amines known under the 

Z. 15 term ^"hindered amine light stabili^ers" or ''HALS", 

•r^ The 3.dhesive promoter can also comprise at 

{2 least one r:.etal oxide of the Ti02 oz SiO^ type 

:j] originating from the thermal decomposition of 

precursors o::: the silicon-comprising, organometallic or 
2 0 metal halida type within the coating. In this case, the 
iy TiOa or SiO^ component is generated in situ in the 

1^' coating^ in ;?articular once applied to the substrate, 

□ by an appropriate heat treatment compatikle with the 

'-^ substrate. In the case of TiOs/ it is nDt, however, 

25 necessary to envisage very high temperatures necessary 
for ^-n ^inattrise crystallisation, if only an adhesion 
promoter function is being sought: it c.a.n perfectly 
well be amorphous or partially crystallised in various 
crystalline forms, just like SiOa- It is thus possible 
30 to have a coating of the amorphous metal oxide matrix 
type which fixes the ''^active" particles of crystallized 
photocatalytic oxide. 

The adhesion promoter can also comprise at 
least one 1 lorganic component chosen from aluminium 
35 phosphates ard potassium or calcium aluminosilicates , 

One embodiment of the invention consists in 
that at least one of the two essential components of 
the coating^ namely, on the one hand, the "active''' 
(with regard to photocatalysis ) components and, on the 
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other hand, the adhesion promoter^ forms part of the 
binder making possible the intrinsic cohesion of the 
fibrous materi'il. 

This is bscaus^, if the material is glass or 
5 rock mineral v\ool of the insulation type,, such as that 
produced by Isover Saint^Gobain, the latter is in 
numerous appla.cations provided with a bindecr generally 
denoted under the naiue of size and generally applied in 
the liquid piiase by spraying under the fitoerizing 

10 devices- The solvent/dispersant is generally aqueous 
and it evaporates on contact with or in the vicinity of 
the hot fibre;?- The agents for sticking th-s fibres to 
one another, (jenerally of the resin type, for example 
phenolic re^in, such as urea-phenol-formaldehyde 

15 polymers, cur-5 under hot conditions. One possibility 
then consists in adding the adhesion promoter and the 
^^active" comp;ments to the aqueous medium of the size 
or even in usJ.ng/adapting the components of the size in 
order for the.-n to act simultaneously as binder of the 

20 fibres to one another and of pi:omoter of 
f ibres/"activ*:'/' components adhesion- 

For further details on typical sizing 
compositions iind their method of application to fibres^ 
reference may advantageously be made in p^irticular to 

25 Patents EP-143,050, EP-246,952, EP-305,249, EP-369,848, 
£P-403,347, 'SP-480,778 and EP-512, 908, -lowever, it 
should be noted that, in specific applications, the 
mineral wool can be devoid of binder, for example that 
composed of relatively fine fibres used to prepare 

30 filter paper?: , as disclosed, for example, in Patents 
EP-0,267,092 and EP-0, 430, 770, or needled fe^lts. 

If tV,e material is instead a fibr::>us material 
of reinforci:ig strands or textile strands type, in 
particular such as that manufactured by Vstrotex, the 

35 cohesiveness of the strands resulting from the 
assembling o:l: individual filaments under a bushing is 
generally provided by application of a bincler generally 
denoted und^r the term of sizing compo.sition. Here 
again^ it is applied in the liquid phase £.nd comprises 
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one or more agents ''^sticking together" the 
f ibres/f ilam&nts . It is therefore possible to choose to 
add the ^^ac^tive" components and/or t:ie adhesion 
promoter according to the invention to the liquid 
5 medium or to adapt its composition in ordec to make it 
act both as interf ilament binder and as promoter of 
strands /^^act;-ve" components adhesion - 

For further details on siting ciompositions/ 
reference may advantageously be made in particular to 
10 Patents EP-2-il 3, 275, EP-394,090, EP-635,462, EP-657, 395, 
EP-657^395^ EP-678, 485, EP-761,619 and WO-9.3/19737 , 

Ment;i.on may also be made of Patent WO-98/51633/ 
relating to "zhe deposition of size in two steps under 
Q the fiberiziag device^ size in addition being capable 

15 of polymer! 2. j.ng at room temperature. In tills case, it 
u xs possible to choose to introduce the material with 

photocatalytic properties either into the first slicing 

if! KlKi 

jp composition cr into the second or into both, 

iy All i-hese sizes mentioned above are generally 

20 applied^ usir.g sizing rolls just under the bushing, to 
ly the fibrous material still in the form of individual 

;M' filaments in the course of being gathered together into 

!;LJ strands- The:re also exist binders^ intend'Sd to ensure 

y= the cohesion of mats obtained from a blanket of glass 

25 strands, which are ejected onto continuous cr non- 
continuous ::trands which have already been sized. 
Mention may be made, by way of example, of Patent 
WO-97/21861. The photocatalytic material can be 
incorporated in this binder, which also acts as 
3 0 adhesion pror.oter. 

The !:.izes or binders mentioned abo^'e are either 
in the aqueous phase or in the non-aqueous phase- in 
the latter scenario, a heat treatment is generally no 
longer neces-sary to remove the water, the components 
35 chosen then being chosen so as to be able to polymerize 
at room temperature. In this case,, the incorporation of 
materials with photocatalytic properties pre-existing 
independently of any heat treatment is favoured, such 
as small cryj-.tallized titanium oxide particles. 
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As m€=intioned above ^ the fibrous material 
According to I: he invention can therefore be organized 
in the web (faring^ for example), felt or paper form or 
in various geometric forms (flat or pleated paper type 
5 sheets f for e>: ample, panels hollow cylindrical ^^mould", 
woven or non-woven web^ and the like) . lh<s fibrous 
material can also be in bulk, in the form of optionally 
graded short fibre or flocks. 

The photocatalytic coating of the invention is 
10 advantageously applied to the fibrous material so that 
at least a po~;tion of the ""^fibres" of the said material 
(including tht;-- notions of fibres ,r of filam«5nts and of 
strands) is sheathed with the coating over a thickness 
of at least 5 nm^ in particular over a thickness of the 
15 order of 30 to 50 nm. 

This .iiheathing ensures maximum effectiveness of 
the coating. Its photocatalytic activity ir; creasing as 
it is distributed over a greater specific surface. The 
preferred th Lckness takes into account the most 
20 commonly enccuntered mean si2:e of the anatase TiOa 
crystallites * 

Anothdfr subject-matter of the invention is the 
processes for the manufacture of the substriites defined 
above . 

25 According to a first alternative torm^ the 

photocatalytic: coating is deposited^ in the liquid 
phase^ on the production line itself for the fibrous 
material. The advantage to this alternati^je form lies 
in the fact that the still semi-finished fibrous 

30 material can De treated and the best use can be made of 
the temperature which it is at, for exampls, resulting 
in a saving in terms of time and of production cost. 
Thus, a firs-: embodiment consists in ^^hof depositing 
the coating between the fiberizing devices and the 

35 devices for receiving the fibres- The fiberizing 
devices can consist of glass centrifuging cishes^ known 
as "interna!. centrifuging devices", such as are 
disclosed^ for example^ in Patents EP-0.189,534 and 
519, 797,, making it possible to fibceize mineral 
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wool of glas 3 type;, or devices for fiberi.zing by so- 
called external centrifuging using a SL.ccession of 
centrifuging wheels^ such as are dis::losed, for 
example^ in Patents EP-Oj, 465, 310 or E P-0, 439^ 385, 
5 making it possible to obtain mineral wool of basalt 
rock type. It can also relate to devices fcr fiberizing 
by mechanica!L drawing, in order to obtain reinforcing 
gl^ss strands, by air blowing or by stoam blowing, 
according to processes well known to persons skilled in 
10 the art. Use is thus made of the fact that the fibres 
are still at a relatively high temperature by applying 
the coating, generally in solution/dispersion, in a 
solvent, fcr example an aqueous sol/ent, which 
Q evaporates oya contact with or in the vic:.nity of the 

^^3 15 fibres- The hieat can also make it possible to cure the 

l2 component or components of the adhesion promoter, if 

\p they are of the resin type, or to decompose them 

fj! thermally, if they are of the silicon-coinprising 

ly precursor or metallic precursor type mentio;ied above . 

2 0 As m'-mtioned above, the coating Ln the liquid 

Li phase can be applied at the same time as an optional 

^^binder'^ of the sizing composition type c>r even form 
part of it- It may also be preferable to apply it to 
ll the fibrous iraterial before or after the said ''binder". 

25 According to a second embodiment of this first 

alternative form, the photocatalytic coating, still 
generally in the liquid phase, can be depoEiited ''^after'' 
the receiving devices which collect the 
f ibres/f ilam<i:nts or strands resulting from the 
30 fiberizing disvices and in particular before or during 
the post-f iberising heat treatment of the fibrous 
material. Thas, for mineral wool of insulation type, 
the receiving devices are generally composed of a 
suction con'T-eyor belt which gathers together the 
35 mineral wool and passes it into a forming oven. It can 
be judicious to apply the coating between the two 
devices [f iberizing/receiving) , foj- example 

superficially, and to use the heat of the oven to cure 
or complete the coating, if necessary. 
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Likewiise^ in the field of reinforcing giass^ 
the strands ace drawn and wound off in tie form of 
spools or cut up under the bushing, after Iiaving been 
appropriately sized, and then generally drie-d in heated 
5 chambers, befcce being converted and/or used. 

Ab mentioned above, it is therefore possible to 
deposit the photocatalytic coating just under the 
bushing, in particular concomitantly with the 
deposition o:: the size, in which i: can be 
10 incorporated. It is also possible to deposit it during 
the stage o:\' finishing the spooled strands into 
finished products: it can, for example, rei.ate to the 
conversion opiii ration targeted at manufacturing mats of 
chopped strancs, in a subsequent operation; it is also 
15 possible to deposit it on the downstream line, in 
particular during the conversion of the continuous 
i,p strands, gath-ii-red together as a blanket, into a mat of 

continuous stx ands . 
ii1 In tV,e last two cases, the photocatalytic 

^ 20 coating can bs deposited by an ejection system of the 

5:^ adjusted sprayer type, before, during or <at the same 

|I time as the b:.nder used (or be used in comb:.nation with 

O'j it in the sam^i? liquid phase) - 

:f According to a second alternative form, the 

25 photocatalytic coating is deposited in the liquid phase 
on the finiji.hed fibrous material, in a subsequent 
operation. What this involves is instead a "^cold" 
treatment, requiring a post-deposition hest treatment 
in order to evaporate the solvent and oE-tionally to 
30 cure or to co::aplete, to constitute the coating . 

Whatever the alternative form chosen, the 
coating can be deposited by different tec:hniques- If 
the coating Ci:>mprises "active" anatase crystallized TiOa 
powder or particles from the start, it is not necessary 
35 for the fibre us substrate to be very hot; temperatures 
of less than 300^C and even of less than 200''C may 
suffice, ind^iied even room temperature, and therefore 
temperatures which are found on production lines for 
the commonest mineral fibrous materials , temperatures 
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which are in addition compatible with the sizes for 
these materials, which are generally organi::, at least 
partly- If, on the other hand^ it is n^jcessary to 
generate anat.Ese TiOa ^^in situ'''^ it is nt^cessary to 
5 envisage temp^sratures of the order of 40 0°C, instead 
with fibrous I'laterials devoid of binder in the general 
sense of the term and in a subsequent operation, for 
example by a process of sol-gel type. 

In coiLcrete terms, it is possible to choose to 
10 impregnate tJcan fibrous material to the core and to use 
a technique <'.'£ 'Mip-coating^' type, where the fibrous 
material is at least partially immersed in a bath 
comprising th*ii coating in the liquid phase. It is also 
possible to '::hoose coating or spraying adapted to a 
W 15 surface treatment. The deposition can also be carried 

..''^^ out in a fluid which is non-liquid in the usual sense 

of the term, :l:or example in a hypercritical fluid. 

Another subject-matter of the invertion is the 

itn 

ui application of these treated substrates to 

r& 20 thermal/sound insulation or facing materials, with a 

dirt-repelleni: , fungicidal, antibacterial or odour- 
controlling function, or to liquid or gas filters of 
111 paper type or of felt or mould type. 

other advantageous details and characteristics 
25 of the inveni:ion emerge from the description below of 
non-limiting implementational examples using the 
following f ig'are : 

^ ?iire 1 ; a negative obtained by scanning 
electron inic:::oscopy of the surface of a fibrous 

3 0 material tres. ted according to the invention, 

All the following examples relate to the 
deposition o:I: a coating for which the photocatalytic 
'''active^'' components are made of anatase crystallized 
Ti02. (It goes without saying that, as mentioned above, 
35 the invention applies in the same way to semi- 
conducting '"active" components with pt.ot ocatalytic 
properties similar to anatase TiOg and which can be 
provided in the same form, in particular zinc oxide, 
tin oxide and tungsten oxide) . 
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EXaMPLE 1 

A ner;;dled felt {dimensions 210 x ^197 x 5 imn^) , 
composed of glass fibres of insulating type obtained by 
binder-free Internal centrifuging and with a relative 
5 density of 5!5 kg/m^, was sprayed with an aqueous Ti02 
solution^ so].d under the trade name ^^TOSol''' by Saga 
Ceramics, over its entire thickness. 

This solution comprises a disipersion of 
particles of ri02 crystallised in anatase fcrm^ probably 
10 composed of crystallite agglomerates ^ these 
agglomerates having a mean size of the order of 20 to 
8 0 nm. Thesisij particles are therefore the "active'' 
components i:i terms of photocatalysis * I'he solution 
also comprises an organometallic Ti02 pre-^ursor which 
^^0 15 will decompose into predominantly amorphous Ti02 by heat 

i2, treatment and which will act as adhesion pr(3moter- 

%n The ;:;oating obtained was baked at 200*^0 for 2 

hours and comprises anatase nanocrystals in an 
M amorphous TiCi2 matrix. The yellow colour oE the filter 

20 thus manufactured testifies to the presence of organic 
H compounds originating from the precursor solution - 

li After exposuj:e to ultraviolet A radiation under a dose 

of 4 W/m^ for 2 hours ^ the yellow colour has completely 
TT disappeared, which shows complete decomposition of the 

25 residual orgemic pollutants , 

Glas;=i fibre of insulation type obtained by 
binder-free internal centrifuging was converted by the 
papermaking :route in pure water. The paper obtained^ 

30 circular witii a diameter of 100 mm and £l weight per 
unit area of 150 g/m^r was subsequently impj:egnated over 
its entire tiiickness by dip-coating it in an alcoholic 
dispersion ::omprising, by volume, 5% water^ 1% 
tetraethoxysj.lane (the adhesion promoteir) and 1% 

35 anatase crysxallized TiO^ particles with a riean diameter 
of 3 0 nm (tht-i ''^active" components) . The paf>er was dried 
in the open ,iir and then baked in an oven at 450*^0 for 
30 minutes- This filter was subsequently pJ.aced over an 
inlet orifics of a fume cupboard. A control filter. 
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without anatasis Ti02, was placed over the neighbouring 
orifice. An ultraviolet A lamp shines on thsse filters 
at a dose o:l: 4 W/m^. After the cupboarc had been 
operated for 15 days, the treated filter was still 
5 white, whereas the untreated filter was foul^id. 
ESaMgliE _3 

A com;::osition for the sizing of glass wool of 
insulation type obtained by internal centr ituging was 
manufactured by mixing: 
10 => 55 g of cesin obtained by condensation of phenol 
and f orxnaldeI';yde in an initial f ormald€ihyde/phenol 
luolar ratio c E approximately 3.2/lr which <:ondsnsation 
is carried out conventionally with a cata.'.yst in the 
p form of sodiu::iL hydroxide at 5,5% by weight ^^ith respect 

%3 15 to the phenol r 

45 g of ,-,rea, 

l.g =^ 3 g of a"uinopropyltrimethoxysilane;. 

=^ 0-3 g of ammoniuin sulphate, 
?J5 => 6 g of 31:1% by volume aqueous ammonia, 

- 20 1200 g oE a 25% by weight dispersion in water of 

H anatase crystdillized TiOs particles, 

li =^ 34 litres of water. 

in The ri02 particles have a mean diameter of 

5;]: approximately 45 nm- The adhesion promoter for the 

25 latter can b<^! regarded as all the other components of 
the size and very particularly the silane. 

This composition was sprayed via the siting 
ring during 11 fiberizing of the glass wocl under the 
centrifuging dishes- The felt obtained was subsequently 
30 passed on the line into an oven at^lSO'^C for 2 minutes. 
The felt has a weight per unit area of 560 g/m^ and a 
loss on ignition of 1.4% {measurement known to a person 
skilled in the art, expressed by weight, heating the 
felt at a temperature sufficient to remove all the 
35 organic comp'-'unds) . A 1 x 20 x 40 mm^ piece was removed 
and placed ir. a vessel with 20 g of an aqu€:ous solution 
comprising 1 g/1 of ethanol and ^ 15 mg/1 of hydrogen 
peroxide. Th^ii solution was shone on by a mercury lamp 
producing 4 W/m^ of ultraviolet radiation and the 
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concentration of hydrogen peroxide was m:>nitored by 
colorimetry. Oxidation of ethanol by hydrog^sn peroxide/ 
catalysed the anatase Ti02 irradiated with 

ultraviolet rii.diation^ is observed. 
5 The photocatalytic activity of the felt was 

evaluated by measuring the weight of hydrocfen peroxide 
H2O2 in milligrams which disappears per gram of fibre in 
the solution and per hour. The result was 4 . 4 mg 
H202/g- f ibre/h^ur . 
10 Samples of 200x300x200 mmS^ comirg from the 

same treatmet'.tv- have been subjected to naturel sun 
exposure- G;t:adually the yellow colour. that is 
characteristii: for the resin used^ disappea.red from the 
exposed surfaces and to some centimetres in depth. This 
%0 15 vanishing clearly indicated a degradati.on of the 

,J phenolic resin used as well as the penetra.tion of the 

photocatalytic effect inside the material- Similar 
results were obtained und controlled UVA ::adiation of 
ill 4W/m^ for 24 liours . 

2 0 EXAMPI.E 4 

2 80 g of glycidoxypropyltrimethox>silane were 
y= added to a siting composition similar to that of 

Cn Example 3 (other silane combining with the above to act 

as adhesion .promoter) . The felt obtained by fiberlzing 
25 and sizing w:..th this solution was stoved at ISCC for 2 
minutes * The felt has a weight per unit areia of 1 kg/m^ 
and a loss on ignition of 1.4%. The measurement of the 
photocatalytic activity, carried out as in Example 3/ 
gave a value of 3 mg H202/g- fibre/hour . 
30 Figures 1, 2 and 3 show, in thr^^e different 

scales^ a fibre covered with the photocatalytic 
coating. Figure 1 shows more particularly a fibre, at 
the surface of which is clearly distinguished a 
sheathing of Ti02 particles, two successive 
35 magnifications being shown in Figures 2 and 3, 

In cc:»nclusion, it is found that the coating of 
the inventior, exhibits a proven photocatalytic activity 
on fibres, 'whatever the implementational alternative 
forms : 
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Examp.Le 1 illustrates a deposit.ion "in a 
subsequent cperation^';. outside the line for the 
production of mineral wool;, using '^precrystE.llized^'' TiO^ 
p&rticles t%nd an inorganic adhesio]i promoter 
5 manufactured in situ^ on a fibrous substrate of felt 
type- 

Example 2 also illustrates a deposition ""^in a 
subsequent operation", on a fibrous substriats of paper 
type^ with pr ^crystallised TiOj particles and a silioon- 
10 comprising ad:iesion promoter. 

Finally, Examples 3 and 4 illustrate an in-line 
hot deposition under the fiberizing devices, which will 
inake possibl-i^ treatment within the thickn.ess of the 
:f- fibrous mate:::ial, with '^precrystallised" Ti02 particles 

15 and adhesion promoters of the family of th^ silanes in 
T'-' combination viith the components of a standard size^, in 

i,g the aqueous phase. 
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Photocatalytic webs based an mi:ieral fibres 
were manufactured using a plant wMch tnakeis it possible 
to carry oui the in^regnation of a glass web ixi a 
sising solution, the application of suction to this web 
(in order to remove the excess binder) s-iid, finally, 
its ba3ciiig i:i an oven, the entire process being carried 
out in-line and continuously. The web is xmwound on a 
conveyor belt, conveyed into the siaing bath via an 
impregnation roller, passes above a negative -pressure 
tank (suction device) and is finally c<mveyed by a 
second convq:yor belt into the baking oven. 

Various types of photocatalytie msdia were 
synthesized according to this process, »n accordance 
with the following exaicples: 

EaaMPLB 5a_ Ji. mediUBi for the purification oA gases 

An g/m^ glass web was inpregnated with an 
aqueous s Dlution comprising 3.1% of Glymo 
(glycidoxypiopyltrimethoxysilane) and 2,9?r of titanium 
dioKide nancparticles at a rate of 0.2 m/m.ln^ 

Thiiii web, having been subjected to a suction 
equivalent to a water column of 35 mm, was subsequently 
baked at 2C0°C for 10 minutes. The resulting loss on 
ignition is 7%. 

Meaeiurements of effectiveness in the gaa phase 
were then csirried out under the following conditions s 
150 5c 2O0 rnii:^ of the resulting product were placed in a 
cylindrical photocatalyeis reactor, Thiis reactor is 
composed of an axial UV-A lamp (365 nm) , around which 
is surrourded, with a spacing of 1 cm, • the 
photocataly1:.ic medium in 3 layers, and of an aluminium 
jacket. The intensity of the irradiation on the web is 
1 mW/cm^. Tl:;.e reactor is inserted in a closed circuit, 
with recirculation, the gas passing through the medium 
from the inside of the closed cylinder over the web 
towards the outside . 

The volume of the cell (photocata.-yBia reactor) 
is 0,9 1 ani that of the complete circuit: (immobilised 
volume) is one litre. The experiments consisted in 
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^ evaluating the ptws>tocatalyt:ic ' decom;?osit:ic:>n of 

To do this , various amounts of n-liexana 
(ranglne up to 2000 ppm in air) were injected into the 
5 circuit, th€5! flow rate of the latter bsing regulated at 
1 l/min- At regular intervals, SO jil saorples of gas 
were withdraiwn in order, to measure the concentration o£ 
n-hexane pr^iisent in the circuit. 

It i7as shown th^t the direct decorttposition by 
10 UV of n-hex^me is negligible, just as ' its absorption by 
thet medium- In contrast, n-hexane is virtually 100% 
decomposed :in leas than one hour when it j>asses through, 
the photocisitalytic medium^ though uncier weak uv 
irradiation 

15 ESaMPLS 6: .1!. mediun for liquid puri.£icatioii 

Acci:;trding to the same process, a 60 g/m^ glass 
O web was ittrpiregnated in an aqueous solution comprising 

1 g/1 of A:;aoo silane and 5 g/1 of titanium dioxide 
M (sold under the name P25 by Degussa) held in suspension 

'f^ 2 0 by appropriJiice means > 

lf% The web was impregna^ted in-line at 0,fi m/min^ 

hi the excess iDinder having been removed unc'.er a negative 

pressure ot 50 mm of water column. The product was 
baked . at 300 **C for 30 minutes, Mea-surements of 
25 ef f ectiveneas in the liquid phase were th*^ carried out 
in order to describe this material. 

A circular specimen of web (diameter 100 mm) 
was placed iit mid-K&ight in a 300, ml heakt^r. The bottom 
and the edfffes of the receptacle having been rendered 
30 opaque, thei beaker is illuminated by a bank of UV-A 
lamps (365 :im) delivering a power of 3.S mw/cm^ to the 
web. An aqi.ieous solution (deionised wateir) comprising 
10 mg/1 of [phenol is poured into the device and is kept 
stirred magnetically. The decrease in concentration of 
35 the phenol is then monitored, samples b«iing withdrawn 
at regular lime intervals, by a tJV spectrimeter sold by 
Dr Lange, 



1 

'J 
0 



Received at: 1:18PM, 12/7/2000 

7. DEC. 2000 20:1 4 ST GOBAIN 0148346696 - 3 - ^^812 P. 24/29 

It aould be coilfirmed that virtually 100% o£ 
the phenol Jiad disappeared over approxime.tely ac most 
one hour* 

Moresi generally, these last tv?o eixainples show 
5 the advant^i^ge of the use of a wet* formed of 
photocatalyt ic mineral fibree, such as those 
manufactured, in purification operations in a liquid 
medium as in the sas phase* 
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CIAIMS 

1. Substrate comprising a fibrous material which 
is provided, over at least a portion of its surface 

5 and/or withir its thickness^ with a coating with 
photocatalytic properties comprising a sem:--conducting 
material with photocatalytic properties of t.he oxide or 
5-alphide type-r in particular titanium oxide at least 
partially cr/stallised in anatase form, the said 
10 material being used in combination with a promoter of 
adhesion to ti'ie said fibrous material - 

2. Substrate according to Claim 1^ characterised 
in -that the semi-conducting material of the titanium 
oxide type ifi: introduced into the coating in the form 

^ . 15 of particles in colloidal suspension or in the form of 
y a powder. 

,n 3. Subst::ate according to either of tlie preceding 

IM claims, cliai: acterizedL in tlxat the tit^mium oxide 

originates from the thermal decomposition of 
7 20 organometallic or metal halide precursor (s) within the 

H^^'^ coating . 

2 4. Subst cate according to one of tte preceding 

ip claims^ cliara.c-terizecL in that the adhesion promoter is 

H organic^ inorganic or organic/inorganic hybrid;, single- 

25 or multicomporient , 

5-. Substrate according to one of the preceding 

claims, chariicteriaed in that the adhesion promoter 
comprises a iijilicon-comprising component of the silane, 
silicone or f-iloxane type- 

30 6* Substrate according to one of the preceding 

claims, char actearized in that the adhesi.on promoter 
comprises on'-f or more organic polymers, in particular 
acrylic polyi^,ers or fluorinated polymers ^ optionally in 
combination with additives belonging to tlie family of 

35 the antioxidants and/or of the ultraviolet absorbers 
and/or of thi-- stabilizers of the ^'HALS'^ typs- 
7. Substrate according to one of tie preceding 

claims, characterized in that the adhesion promoter 
comprises at least one metal oxide of the TiOj or Si02 
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type original: ing from the thermal decom]30sition of 
silicon-comprJ.sing;. organometallic or metal halide 
precursor (s) vrithin the coating* 

8 . Substrate according to one of the preceding 
5 claims, charii!.cterized in that the adhesion promoter 

comprises at least one inorganic component chosen from 
aluminium pl:iosphates and potassium or calcriom 
aluminosilicates - 

9. Subst::ate according to one of the preceding 
10 claims, diajrsiicteri^ed in that the adhesion promoter 

forms part o::' the binder making possible "he cohesion 
of the fibrous material, in particular of the sizing 
type for mini^ral wool or sizing type for reinforcing 
strands or binder type for a mat obtained from 
15 reinforcing & zxands- 

10. Substcate according to one of tlr.e preceding 
lf\ claims, chaiiacteriaed in that the mineral fibrous 

material conniirises mineral wool of the insulation type 
and/or glass strands of the reinforcing typ^i . 
20 11- Substrate according to one of the preceding 

claims, cliax<!i.cterxp:edL in that the fibrous material is 

2 organized in the web, felt, mould,. paj^er or bulk 

01 material form. 

12. Substrate according to one of the preceding 
25 claims, chairactexiaed in that the coating with 

photocatalyt:..G properties sheaths at least a portion of 
the fibres o:i; the fibrous material over a thickness of 
at least 5 nrt',. in particular of between 30 .and 50 nm. 

13. Proc(;^ss for the manufacture of tae substrate 
3 0 according to one of the preceding claims, cshaaraotMized 

in that the coating with photocatalytic properties is 
deposited in the liquid phase on the production line 
for the fib::ous material, in particular between the 
fiberizing devices, of the centrifuging dish, device 
35 for fiberizing by external centrifuging, device for 
fiberizing by mechanical drawing^ device for fiberizing 
by air blo^/^'ing or device for fiberizi:ig by steam 
blowing type, and the devices for receiving the fibres, 
optionally bisfore, with or after the deposition of the 
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binder in the liquid phase of the fib::es to one 
another, of t!:'e sizing composition type* 

14. Proce;: s for the manufacture of the substrate 
according to one of Claims 1 to 12^ diars.cterii^ed in 

5 tliat the co.-?ting with photocatalytic properties is 
deposited in th^ liquid phase on the proc.uction line 
for the fibrojis material downstream of the devices for 
receiving th^is fibres resulting from the fitaerizing 
devices, ±n particular before the opt.ional heat 
10 treatment/conditioning devices of the stove type. 

15. Proceiss for the manufacture of tl" s substrate 
according to one of Claims 1 to 12^ charcieterxaed In 
that the cociting with photocatalytic properties is 

p deposited in the liquid phase on the production line or 

15 outside the oroduction line for the fibrous material 
ij, during the operation of conversion o£ the latter into 

^ the finishe:;L productj, in particular during the 

operation of conversion of blankets of reinforcing 
iy strands into ;nats- 

20 16. Process for the manufacture o£ the substrate 

according to one of Claims 1 to 12, char-acteriaed in 
1==^ that the coating with photocatalytic pioperties is 

i deposited in the liquid phase on the finished fibrous 

material and then the said material is sulDjected to a 
25 heat treatment - 

17. Process according to one of Claims 13 to 16> 

charactearizecl in that the coating is depOfSited in the 
fluid phassj. in particular the liquid phase^. by 
spraying, cositing or dip coating - 
30 18. Application of the substrate according to one 

of Claims 1 to 12 to thermal/sound insulatj.on materials 
or to liquid or gas filters^ purifiers or cliffusers^ in 
order to coifer on them dirt-repellent ^ fungicidal, 
bactericidal^ algicidal or odou:r-controlling 

35 properties. 
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SUBSMIATE WXM A PHOTOCA!I!ALYTXC COATING 
Apj:!l±cant:: SAINT-GOBaOllT RECHERCHE 

ABSTRACT 

The .'iiubject-matter of the inven-:ion is a 
substrate cor;.prising a fibrous material which is 
provided, over at least a portion of its surface and/or 
within its thickness, with a coabing with 
photocatalytic properties comprising a semi. -conducting 
material with photocatalytic properties of the oxide or 
sulphide type. 

Anoth*::r subject-matter of the invention is its 
process of mariufacture and its applications. 
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Declaration and Power of Attorney for Patpnt Annlir^^itinn 
Declaration et Pouvoirs pour Demande de Brevet 


French Language Declaration 


En tant I'inventeur nomme ci-apres, je declare par le 
present ac1e que 


As a below named inventor, 1 hereby declare that: 


Mon domicile mon adrp'=;'=;p no<^taip pt nptinnphtf^ c>nnt 
ceux figurant ci-dessous a cote de mon nom 


iviy resiuerice, posi oiTice auuress ana citizensnip are as 
stated next to my name 


Je crois etre le premier inventeur original et unique (si un 
seui nom est mentionne ci-dessous), ou Tun des premiers 
co-inventeurs originaux (si plusieurs noms sent mentionnes 
ci-dessous) de I'objet revendique, pour lequei une 
demande de brevet a ete deposee concernant I'invention 
intitulee 

U 


i believe 1 am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the 
invention entitled 

SUBSTRATE WITH A PHOTOCATALYTIC COATING 


et dont la description est fournie ci-joint a moms 


the specification of which: 


.Lah, □ ci-joint 


□ IS attached hereto. 


r".' n a ete deoosee le 


® was filed on Decenber 11, 2000 


sous le numero de demande des Etats-Unis ou le 
numero de demande international PCT 


as United States Application Number or PCT 
International Application Number 


et modifiee le 


09/719 153 

' ^ and was amended on 


He cas echeantV 


fif applicable). 


Je declare par le present acta avoir passe en revue et 
compris le contenu de la description ci-dessus, 
revendications comprises, telles que modifiees par toute 
modification dont il aura ete fait reference ci-dessus. 


1 hereby state that 1 have reviewed and understand the 
contents of the above identified specification, including the 
claims, as amended by any amendment referred to above. 


Je reconnais devoir divulguer toute information pertinente a 
la brevetabilite, comme defini dans le litre 37, § 1.56 du 
Code federal des regiementations. 


1 acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1 .56. 
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French Language Declaration 



Je revendique par le present acte avoir la priorite etrangere, en 
vertu du litre 35. § t19(a)-(d) ou § 365(b) du Code des Etats- 
Unis, sur toute demande etrangere de brevet ou certificat 
d'inventeur ou, en vertu du Titre 35. § 365(a) du meme Code, sur 
toute dennande Internationale PCT designant au moins un pays 
autre que ies Etats-Unis et figurant ci-dessous et, en cochant la 
case, j'ai aussi indique ci-dessous toute dennande etrangere de 
brevet, tout certificat d'inventeur ou toute demande Internationale 
PCT ayant une date de depot precedent celle de la demande a 
propos de iaquelle une priorite est revendiquee 



I hereby claim foreign priority under Title 35, United States Code, 
§ 119(a)-(d) or § 365(b) of any foreign application(s) for patent or 
inventor's certificate, or § 365(a) of any PCT international 
application which designated at least one country other than the 
United States, listed below, and have also identified below, by 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 



Prior Foreign Applicat!on(s) 

Dennande(s) de brevet anterieure(s) dans un autre pays. 



98/07276 



FRANCE 



(Number) 
(Numero) 



(Country) 
(Pays) 



10 June 1998 



(Day/MonthA'ear Filed) 
(Jour/Mois/Anne de depot) 



Priority claimed 
Droit de priorite 
revendique 



Yes 
Qui 



□ 
No 
Non 



(Number) 
(Numero) 



(Country) 
(Pays) 



(Day/Month/Year Filed) 
(Jour/Mois/Anne de depot) 



□ 
Yes 
Qui 



□ 

No 
Non 



Je revendique par le present acte tout benefice, en vertu du Titre 
35, § 119(e) du Code des Etats-Unis, de toute demande de 
brevet provisoire effectuee aux Etats-Unis et figurant ci-dessous 



I hereby claim the benefit under Title 35, United States Code, 
§ 119(e) of any United States provisional application(s) listed 
below 



(Application No.) 
{N- de demande) 



(Filing Date) 
(Date de depot) 



(Application No.) 
(N- de demande) 



(Filing Date) 
(Date de depot) 



Je revendique par le present acte tout benefice, en vertu du Titre 
r!' 35, § 120 du Code des Etats-Unis, de toute demande de brevet 
ir"^' effectuee aux Etats-Unis, ou en vertu du Titre 35, § 365(c) du 
^jl meme Code, de toute demande Internationale PCT designant Ies 
f.!-:: Etats-Unis et figurant ci-dessous et, dans la mesure ou I'objet de 
]^'^ chacune des revendications de cette demande de brevet n'est 
pas divulgue dans la demande anterieure americaine ou 
Internationale PCT, en vertu des dispositions du premier para- 
graphe du Titre 35, § 112 du Code des Etats-Unis, je reconnais 
devoir divulguer toute information pertinente a la brevetabilite, 
comme defini dans le Titre 37, § 1.56 du Code federal des 
reglementattons, dont j'ai pu disposer entre la date de depot de 
la demande anterieure et la date de depot de la demande 
nationale ou Internationale PCT de la presente demande. 



I hereby claim the benefit under Title 35, United States Code, 
§ 120 of any United States application(s), or § 365(c) of any PCT 
International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code, § 112, 1 acknowledge 
the duty to disclose information which is material to patentability 
as defined in Title 37, Code of Federal Regulations, § 1 .56 which 
became available between the filing date of the prior application 
and the national or PCT International filing date of this 
application 



PCT/FR99/Q1375 
(Application No.) 
{N- de demande) 



10 JvnB 1999 
(Filing Date) 
(Date de depot) 



(Status) (patented, pending, abandoned) 
(Statut) (brevete, en cours d'examen, abandonne) 



(Application No.) 
(N° de demande) 



(Filing Date) 
(Date de depot) 



Je declare par le present acte que toute declaration ci-incluse 
est, a ma connaissance, veridique et que toute declaration 
formulee a partir de renseignements ou de suppositions est 
tenue pour veridique; et de plus, que toutes ces declarations ont 
ete formulees en sachant que toute fausse declaration volontaire 
ou son equivalent est passible d'une amende ou d' une 
incarceration, ou des deux, en vertu de la Section 1001 du Titre 
18 du Code des Etats-Unis, et que de telles declarations 
volontairement fausses risquent de compromettre la validite de la 
demande de brevet ou du brevet delivre a partir de celle-ci. 



(Status) (patented, pending, abandoned) 
(Statut) (brevete, en cours d'examen, abandonne) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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French Language Declaration 

POUVOIRS. En tant que I'lnventeur cite, je designe par la POWER OF ATTORNEY: As a named inventor, I hereby 
presents r(!es) avocat(s) et/ou agent(s) suivant(s) pour qu'iis appoint the following attorney(s) and/or agent(s) to prosecute 
poursuive{nt) la procedure de cette demande de brevet et this application and transact ail business in the Patent and 
tra!te(nt) toute affaire s'y rapportant avec I'Office des brevets Tradennark Office connected therewith: (list name and 
et des marquees, (mentionner le nom et le numero registration number) 
d 'enregistrement). 

i 

I Norman F. Obion, Reg. No 24,613.; Marvin J. Spivak, Reg. No. 24.913; C. Irvin McCleMand, Reg. No. g1.J 24: Gregory J. Maier, Reg, No. 
1 25^599; Arthur 1. Neustadt, Reg. No..24^854^Richard D. KeMy, Reg. No. 2Z,2S7^James D Hamilton, Reg No._28^421:; Eckhard H. Kuesters, 
^.^^ iReg. NoT SS^ZDj^Robert T Rous, Reg. No. 29^)^9;^ Charles L. Gholz, Reg. No. 26,3,95: William E. Beaumont, Reg.'No. 30;99B';Tean-Paul 
^"^avalleye, Reg. No. 31,i51j Stephen G. Baxter, Reg. No. 32^84; Richard L. Treanor, Reg. No. 36,32Sf Steven R Wethrouch, Reg. No. 
s ^ 32,829; John T Goolkasian^ Reg. No. 26J42; Richard L. Chinn, Reg. No. 34,305; Steven E Lipman, Reg. No.;30i)ll;.Carl E. Schller, Reg 
I / No."3X42.&LJames J. Kulbaski, Reg. No. 34,648, Richard A. Neifeid, Reg. NcT^S^a; J. Derek Mason, Reg. No. 35^270; Surinder Sachar, 
Reg. No. 3-4423; Christina M. Gadiano, Reg*."Nor37,628; Jeffrey B. Mclntyre, Reg. No, 36, 8g.Z;~ William T. Enos, Reg. No.-SSvl-eS; Michael E. 
McCabe, Jr., Reg^No. 37^182; Bradley D. Lytle, Reg'''No"40,073; and Michael R. Casey, Reg No. 40,294, with full powers of substitution and 
revocation. -^--^-^ . - 



Addresser toute correspondance a Send Correspondence to- 

OBjX>Ji^PIVAKjvJcCtEl^^ P.C, 
.FOURTH FLOOR 

ARLINGTON, VIRGINIA 22202 USA 



Adresser tout appel telephonique a. Direct Telephone calls tc (name and telephone number) 

(nom et numero de telephone) 

(703)413-3000 



Nom complete de I'unique ou premier inventeur 


Full name of sole or first inventor 
Christian MARZOLIN 


Signature de I'mventeur Date 

"-^^ ^ 

X. 


InventoTspgn^tyf^ p j j Date 


Domicile ^ \ 

\ y K ; 


Residence iQ^ rue Sainte Anastase 
F-75003 Paris^- France , 


Nattonalite \ 


Citizenship \ 
FRANCE V 


Adresse Postale 


Post Office Address ' \ 

same as above 






Nom complete du second co-inventeur, le cas echeant x 


Full name of second joint inventor, if any 


Signature de I'lnventeur ^ ■ X^/'^Date 

y .n 1 


Sec^oeUftventor's signature Date 


Domicile ^^^^^ 

L 


n 5^^(ju<. 5o^<^t <j;4/, 

F-%^Cf <fO £ coo £tJ^ ecJ" 


^M^e 48, r;3^d'AiJinale 
^ I 1 F-£tJ500 Chai^l.Tv, 


Nationalite 




Citizenship 

France 


Adresse Postale 


Post Office Address 

same as above 







(Fournier les memes renseignennents et la signature de tout (Supply similar information and signature for third and subsequent 

co-inventeur supplementaire ) joint inventors.) 
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French Language Declaration 



Nom complet du troisieme co-inventeur, le cas echeant 


Full name of third joint inventor, if any 
Xav-i^r TATPARPT 


Signature de I'inventeur Date 


tmiiidJiiveulur's signajure^ Date 


Domicile * i-^^^ 


Resldence^'TsV avenue Simon Bolivar 
F-75019 Paris, France , 


Nationaltte 


Citizenship " *--r" j\ / 
France n iJiAJ 


Adresse Postale 


Post Office Address ' | 

same as above I 








Norn complet du quatrieme co-inventeur, te cas echeant 


Full name of fourth joint Inventor, if any 


Signature de I'inventeur Date 


Fourth Inventor's signature Date 


Domicile 


Residence 


Nationalite 


Citizenship 


^^^dresse Postale 


Post Office Address 








flMom complet du cinquleme co-rnventeur, le cas echeant 


Full name of fifth joint inventor, if any 


Signature de I'inventeur Date 


Fifth inventor's signature Date 


; pomlclle 


Residence 


ii^^Nationalite 


Citizenship 


'!:Adresse Postale 


Post Office Address 








Nom complet du sixieme co-inventeur, le cas echeant 


Full name of sixth joint inventor, if any 


Signature de I'inventeur Date 


Sixth Inventor's signature Date 


Domicile 


Residence 


Nattonatite 


Citizenship 


Adresse Postale 


Post Office Address 







(Fournir les memes renselgnements et la signature de tout (Supply sinnilar Information and signature for third and sub- 
co-inventeur supplenDentaire.) sequent joint inventors.) 
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